Relevance of different striatal markers in assessment of the MPP+-induced dopaminergic nigrostriatal injury in rat.
Many striatal dopaminergic markers are available for estimating the degree of the nigrostriatal lesion by MPTP/MPP+, but the changes of these markers are not perfectly matched. In this study we investigated different striatal markers and determined which ones closely reflected the nigrostriatal alteration. The in vivo binding of (E)-N-(3-iodoprop-2-enyl)-2-beta-carbomethoxy-3beta-(4'-methylphenyl)nortropane (PE2I), a selective and potent inhibitor of the neuronal dopamine transporter (DAT) was considered as the reference index of injury of striatal dopaminergic nerve-endings. Rats received a 10-microg MPP+ injection in the right substantia nigra and were killed at 7 days after lesion. The results were as follows: (i) a decrease (66%) of the biodistribution of [125I]PE2I; (ii) a great reduction of the DAT expression measured by the binding of [125I]PE2I in striatal membranes (Bmax decreased by 54%) and in cerebral slices (88%); (iii) an 80% inhibition of the vesicular monoamine transporter expression revealed by the binding of [3H]dihydrotetrabenazine in cerebral slices; (iv) a robust decrease in the quantity of DA and its metabolites (about 50-60%); (v) a slight modification of the DAT activity with a decreased number of functional sites (Vmax decreased by 12%, p < 0.05) without change of the affinity in striatal synaptosomes. Among these markers the binding of [125I]PE2I in membrane homogenates and the content of DA, and its metabolites, in striatum could be the most relevant in vitro indexes of the degenerative state of the nigrostriatal pathway after MPP+ lesion.